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Japanese Utility Model Laid-open No. SHO 60-82651 U 
Publication date : June 7. 1985 
Applicant : FUJI XEROX CO., LTD. 
Title : TONER SUPPLY APPARATUS 

SPECIFICATION 

1. Title of the Device 
Toner supply apparatus 

2. Scope of Clainns for Utility Model Registration 

A toner supply apparatus mounted on a toner supply unit of a 
development apparatus for supplying toner, wherein the outflow of a 
developer is blocked by attaching a flexible cylindrical body to an 
opening of a toner supply container body and tightening the outer 
periphery of the cylindrical body by an elastic member, and an unsealing 
cylinder for supplying toner that can relatively enter into the cylindrical 
body against the tightening force of the elastic member is provided in 
the toner supply unit. 

3. Detailed Description of the Device 
Industrial Applicability 

The present device relates to a toner supply apparatus for 
supplying toner to the development apparatus, in an image forming 
apparatus such as an electrophotographic copier and an electrostatic 
recorder. 
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Prior Art 

In the image forming apparatus that visualizes an electrostatic 
latent image, after a powdery developer is supplied to the electrostatic 
latent image formed on a photoconductor or a member to be charged, to 
form a toner image, the toner image is transferred to paper or the like, 
and fixed thereon. 

As the developer, there are a two-component developer in which 
a toner for pigment and a carrier as a toner carrier are mixed in an 
appropriate ratio, and a one-component developer consisting of only a 
magnetic toner. 

As for the two-component developer, since the toner amount in 
the developer decreases with the use, the toner is appropriately 
supplied to the developer from a toner tank, to maintain the toner 
density. Therefore, it is necessary to store the toner in a certain 
amount at all times in the toner tank, so that the toner is supplied at an 
appropriate timing. 

On the other hand, there is no problem of maintaining the toner 
density in the one-component developer. However, the point that the 
toner consumed by the operation of the machine should be supplied 
appropriately is the same as in the two-component developer. 

In either developer, since the toner is a fine powder in a unit of 
micron, scattering or leakage of the toner into the air is likely to occur at 
the time of supplying the toner to the toner tank, thereby contaminating 
the inside and outside of the machine, and causing a problem that the 
hands and clothes of an operator become stained. 
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As a conventional toner supply method, there are generally a 
method of supplying the toner from the toner supply container by using a 
spoon, and a method of inclining the toner supply container and pouring 
the toner while shaking the toner supply container. However, 
according to these methods, toner contamination is likely to occur, and 
when careful operation is performed to avoid contamination, efficiency 
drops. 

In order to dissolve these problems, various toner supply 
containers (hereinafter, "toner cartridge") used by being directly 
attached to the toner supply unit of a development apparatus have been 
proposed. As one example, there is one type in which an opening for 
supplying the toner in the toner cartridge is sealed by an adhesion sheet, 
and after the adhesion sheet is pealed off, the toner cartridge is 
attached to the toner tank. However, according to this type, when the 
toner cartridge is shaken at the time of peeling off the sheet, there is the 
possibility that the toner goes into the air due to the vibration, and hence, 
it cannot be satisfactory. 

Furthermore, in toner cartridges disclosed in Japanese Utility 
Model Publication No. S52-24505 and Japanese Patent Application 
Laid-Open No. S55-90979, which are the types of sealing the opening 
with an adhesion sheet, the sheet is peeled off in a state that the toner 
cartridge is attached to the toner tank (or the development apparatus 
main unit). Accordingly, contamination of the surroundings due to the 
toner hardly occurs. However, in this case, at the time of detaching the 
toner cartridge from the toner tank, since the opening is open, the toner 



adhering and remaining on the inner wall of the toner cartridge may be 
scattered to the inside and outside of the machine, thereby causing 
toner contamination. Hence, careful handling is required. 

In the toner cartridge disclosed in Japanese Utility Model 
Publication No. S52-24505, after the toner cartridge is attached to the 
toner tank, the adhesion sheet must be peeled off, while pulling it by 
hand, and hence, troublesome operation is required. 

Object of the Device 

The present device has been achieved under such 
circumstances, and the object of the device is to provide a toner supply 
apparatus that does not cause any contamination due to toner, at the 
time of attaching or detaching the toner supply container (toner 
cartridge) to or from the development apparatus. 

Configuration of the Device 

In the toner supply apparatus according to this device, the 
opening is sealed by attaching a flexible cylindrical body to an opening 
of a toner supply container body and tightening the cylindrical body by 
an elastic member, and an unsealing cylinder for supplying toner that 
can relatively enter into the cylindrical body against the tightening force 
of the elastic member is provided in the toner supply unit. When the 
toner supply container (toner cartridge) is attached to the toner supply 
unit, the unsealing cylinder for supplying toner enlarges the elastic 
member and goes into the cylindrical body, so that the toner stored in 



4 



the toner cartridge flows out to the development apparatus through the 
opening, the cylindrical body, and the unsealing cylinder for supplying 
toner. After completion of toner supply, when the toner cartridge is 
pulled out from the toner supply unit, the cylindrical body is tightened 
again by the elastic member, to seal the opening again. 

Embodiments 

One embodiment of the present device will be explained with 
reference to Figs. 1 to 6, 

A toner cartridge 1 for storing toner T includes, as a main unit, a 
cylindrical unit 2 having a closed top and a bottom wall 3 in a funnel 
shape, three pedestals 6 extending from the peripheral wall of the 
cylindrical unit 2, an annular member 7 connecting the ends of the 
respective pedestals 6 in an annular shape, spoke members 8 for 
relatively connecting the ends of the respective pedestals 6 in the radial 
direction of the annular member 7, a short tubular wall 4 extending 
downward at the bottom end of the funnel-shaped bottom wall 3 for 
forming an opening 5, and a short tubular section 9 attached to the 
central part of the annular member 7 (that is, the relative connection 
part of the respective spoke members 8) for forming a perpendicular 
through hole 10. The opposite ends of a flexible and thin cylindrical 
body 11 made of a resin or rubber and originally formed in a cylindrical 
shape is hermetically bonded to the outer periphery of the tubular wall 4 
and the tubular section 9. Furthermore, the cylindrical body 11 is 
tightened by a rubber band 12 at the middle part thereof, so as to block 



5 



the outflow of the toner through the opening 5 (see Figs. 1 and 2. Fig. 
2 is a cross section along ling ll-ll in Fig. 1). 

On the other hand, the upper part of the toner tank 20 in the 
development apparatus is formed as a cylindrical body into which the 
toner cartridge 1 can be inserted and fitted, such that the inner diameter 
thereof substantially agrees with the outer diameter of the toner 
cartridge 1 (the outer diameter of the cylindrical unit 2 and the annular 
member 7), and a supporting wall 21 for the toner cartridge is attached 
at a position at a predetermined depth from an open end of the 
cylindrical body, with the inside thereof being blocked out. An 
unsealing cylinder 22 for supplying toner continuous between the upper 
and lower spaces is arranged in a standing condition, on the upper face 
at the center of the supporting wall 21. Four frame members 23 are 
integrally provided in a form of principal rafter, on the upper end of the 
unsealing cylinder 22 for supplying toner. The height of the unsealing 
cylinder 22 for supplying toner is such that it penetrates the tubular 
section 9 of the toner cartridge 1 and reaches the inner room of the 
cylindrical unit 2 (see Figs. 3 and 4. Fig. 4 is a cross section along ling 
IV-IV in Fig. 3). 

In the embodiment having the configuration as described above, 
in order to supply toner to the toner tank 20 in the development 
apparatus, as shown in Fig. 1, the toner cartridge 1 is inserted into the 
toner tank 20 from the upper end opening, with the pedestals 6 of the 
toner cartridge 1 facing downward, and further pressed down, while 
making the through hole 10 in the tubular section 9 coincident with the 
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unsealing cylinder 22 for supplying toner (see Fig. 5). 

By this pressing operation, the unsealing cylinder 22 for 
supplying toner having a sharp end relatively goes into the cylindrical 
body 11, so that the cylindrical body 11 is enlarged against the 
tightening force of the rubber band 12, and the unsealing cylinder 22 for 
supplying toner passes through the opening of the tubular wall 4 and 
reaches the inner room of the cylindrical unit 2. The inserted amount 
of the toner cartridge 1 into the toner tank 20 is regulated by the 
supporting wall 21. From the moment when the unsealing cylinder 22 
for supplying toner enlarges the cylindrical body 11, which has been in 
the tightened state, the toner T in the cylindrical unit 2 flows into the 
unsealing cylinder 22 for supplying toner, through the frame members 
23, and drops to the toner tank downward (see Fig. 6). 

The toner cartridge 1 can be attached to the toner tank 20 and 
taken out at the time of next toner supply, or after the toner is completely 
discharged. 

At the time of detaching the toner cartridge 1, when the toner 
cartridge 1 is lifted up from the toner tank 20, the unsealing cylinder 23 
for supplying toner is taken out relatively from the cylindrical body 11, 
and the cylindrical body 11 Is tightened again by the rubber band 12. 
Thus, the toner cartridge 1 can be taken out in the state with the 
opening 5 being sealed again. 

In this embodiment, the toner cartridge 1 can be attached to the 
toner tank 20, while the opening 5 is sealed by tightening the cylindrical 
body 11 by the rubber band 12. By the attachment operation, the 
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unsealing cylinder 22 for supplying toner enters into the cylindrical body 
11, to open the opening 5. As a result, there is no possibility of 
occurrence of toner contamination, and it is not necessary to perform 
the opening operation separately. 

When the toner cartridge 1 is taken out from the toner tank 20, 
the unsealing cylinder 22 for supplying toner is pulled out relatively from 
the cylindrical body 11, and at the same time, the cylindrical body 11 is 
tightened by the rubber band 12, to seal the opening 5 again. As a 
result, the toner adhering and remaining on the inner wall of the 
cylindrical unit 2 is not scattered, and it is not necessary to perform the 
resealing operation separately. 

A toner cartridge 30 shown in Fig. 7 will be explained. 

That is, the structure of the lower part of the toner cartridge 30 is 
different from that of the toner cartridge 1. The outer peripheral wall of 
the cylindrical unit 31 for storing the toner T extends downward like a 
skirt to form pedestals 32, the upper end of a flexible and thin cylindrical 
body 36 made of a resin or rubber is bonded to the outer periphery of a 
tubular wall 34, the lower end of the cylindrical body 36 is enlarged and 
bonded to the outer periphery of the pedestals 32 in an inverted manner, 
and the cylindrical body 36 is tightened by the rubber band 37 to seal an 
opening 35. This toner cartridge 30 can be also attached to and 
detached from the toner tank 20. like the toner cartridge 1, thereby 
obtaining the similar effects. 



8 



Effects of the Device 

As is obvious from the explanation of the embodiments, in the 
toner supply apparatus according to the present device, the flexible 
cylindrical body is attached to the opening of the toner cartridge body, 
the opening is sealed by tightening the cylindrical body by the elastic 
member, and the unsealing cylinder for supplying toner that can 
relatively enter into the cylindrical body against the tightening force of 
the elastic member is provided in the toner supply unit of the 
development apparatus. Accordingly, when the toner cartridge is 
attached to the toner supply unit, the opening is opened by the 
unsealing cylinder for supplying toner As a result, toner contamination 
can be prevented, and special operation for opening is not required. 

Furthermore, when the toner cartridge is taken out from the toner 
supply unit, the flexible cylindrical body is tightened by the elastic 
member to seal the opening. Therefore, toner contamination at the 
time of detachment can be prevented and any special operation for 
resealing the opening is not required. 

4. Brief Description of the Drawings 

Fig. 1 is an appearance diagram of a toner cartridge according to 
one embodiment of the present device; Fig. 2 is a cross section along 
ling ll-ll in Fig. 1; Fig. 3 is an appearance diagram of a main part of a 
toner tank in a development apparatus, with a part thereof being 
notched; Fig. 4 is a cross section along ling IV-IV in Fig. 3; Figs. 5 and 6 
are longitudinal cross sections of the attachment mode of the toner 



cartridge with respect to the toner tank; and Fig. 7 is a longitudinal cross 
section of the toner cartridge according to another embodiment. 
1 Toner cartridge, 
5 • ' Opening, 

10 Through hole, 11 ••" Cylindrical body, 12 Rubber band. 

20 • • Toner tank, 

22 • Unsealing cylinder. 
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